‘111 EASTRONOMICAL LOW-FREQU IENCY ARRAY

D.J. Jones” and the ALIA Midex Proposal Team!

Jet I'repulsion laboratory, California. institute of Technology
Mail Code 238-332

4800 Oak Grove Drive

Pasadena, CA 91109

The low frequency end of the electromagnetic spectrum, from a few tens
of MHz down to~ 100 kHz, is largely inaccessible from the ¥arth due to the
ionosphere. IFrom space, however, a cluster of very small, inexpensive satellites
operating as an interferometer array could provide radioimages of the entire
sky with angular resolution limited only by scattering in the interplanetary
and interstellar med ia. 1)ata from suchanarray could a nswer a wide range

of astrophysical questions about the solar system, the galaxy, and the distant
universe.

This paper will discuss an innovative concept for the deployment and
operation of a low-frequency array in space. A solar orbit is used to get
far enough from the Iarthto prevent radio interference and to minimize the
cost of precise trajector y determination and control. The array consists of
16 identical spin-stabilized microsats, which arc deployed into a volume 100-
200 kmin diameter by a single bus. Precise control of the microsat positions
is not rcq u ired because of the very long wavelengths being observed. 1Sach
microsat includes a pair of orthogona dipole antecunasin thespinplan, and
autonomously keeps its spin axis pointedat the Sun. Thedeployment bus is
3-axis stabilized and is used to nonitor the three-dimensional gecometiy of the
array and torelay data from each m icrosat to Jsarth. Cross-correlation of the
data and the production and deconvolution of full-sky images can be done on
existing parallel computers. A detailed study of immaging agorithms for this
mission is currently u nderway.

By basing the design of the flight hardware on previously flown commer-
cial satellites and minimizing the complexity of ground operations, we believe
that this mission can be developed and flown within the financial and schedule
constraints of the medium-class Ixplorer (Midex) program.

Part of this work was carried out at the Jet Propulsion Laboratory, Cal-

ifornia Institute of Technology, under contract with the National Acronautics
and Space Admiunistration.

' The ALFA proposal team consists of R.J. Allen (STScl), W.]]. Blume (,11'1),
M.M. Desch (GS¥FC), W .C. Yirickson (U. Tasmania & U. Md.), M.],. Kaiser
(GSI'C), N.I5. Kassim (NRL) ), T"B.11. Kuiper, M.J. Mahoney, K.A. Marsh
(JPL), R. Michalski (CTA Space Systems), R.Ii. Oberto (J1'1), R.A. Perley
(NRAO), R.A. Preston (JP’L), R.G. Stone (GSIC), and K.W. Weiler (NRL).
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